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This study is conducted to identify the characteristics of tsunami propagation into rivers. When the tsunami wave 
propagates, river and coastal environments are considered as one of the influence factors. In recent tsunami events such 
as the 2010 Chilean Tsunami, the 2011 Tohoku Tsunami, and the Dec. 7, 2012 tsunami event, the effects of various 
influence factors are confirmed by a comparative study for tsunami physical characteristics, further it is found that the 
physical parameters are deeply related to the characteristics of tsunami behaviours in rivers.  
The relation between the tsunami propagation and effects of important factors can be explained from the tsunami 
physical characteristics in rivers such as tsunami height, intrusion distance, tsunami travel distance, arrival time, tsunami 
celerity, velocity, and discharge. Furthermore, these tsunami parameters are effective criterion in determining the tsunami 
impacts, and it may also be used to identify the tsunami propagation mechanism.  
In order to verify the relation of tsunami impacts and influence factors, it is necessary to estimate the accurate 
tsunami parameters. The tsunami physical parameters are evaluated by using suitable and various methods. In cases of 
the 2010 Chilean Tsunami and the Dec. 7, 2012 tsunami, the tsunami impacts in Japan were confirmed from the 
observed water level data including tsunami waves (Tanaka et al., 2011). It was crucial to indicate the tsunami impacts. 
However, the water level data during the 2011 Tohoku Tsunami was limited in the availability and collection. Instead, a 
variety of data types such as videos, aerial photographs, and field survey data, available water level data can be used to 
estimate the tsunami physical parameters. In case of the 2011 Tohoku Tsunami event, tsunami height, inundation height 
and run-up height were estimated by field survey data, and relation between tsunami intrusion distance and river 
topographical characteristics was verified through empirical approach. Furthermore, tsunami travel distance, tsunami 
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arrival time, tsunami celerity, tsunami flow velocity and discharge were assessed by using water level data and image 
data. Especially, the estimation of tsunami flow velocity and discharge was difficult under the limited data condition, 
thus the estimation method using water level data was proposed as the practical approach based on the conservation 
equation (Adityawan et al., 2012). In order to apply the real field data, the applicability and accuracy of estimation 
method were verified by using a numerical simulation. The verification of estimation method has been successfully 
completed, and then this method was used to assess the tsunami flow velocity and discharge induced by the tsunami. 
Furthermore, Particle Image Velocimetry (PIV) method and tracking tsunami debris method was used to obtain the 
tsunami velocity from the raw video data (Fritz et al., 2012). The image analysis results were compared to the estimation 
method using water level data. It was confirmed that the conservation equation method is very useful and effective in 
estimating the velocity and discharge. Then, the characteristics of three tsunami events, the 2010 Chilean Tsunami, the 
2011 Tohoku Tsunami, and Dec. 7, 2012 Tsunami, were assessed through a comparative analysis using same tsunami 
physical parameters. According to the tsunami events, the differences and similarity of tsunami propagation 
characteristics in rivers can be evaluated by the comparative study results.  
The estimated physical parameters from the results for the comprehensive study of the recent three tsunami events 
indicate that river mouth morphology, geographical locations, topographical features, and estuarine environments are 
considered as the influence factors in assessing the characteristics on tsunami propagation in rivers. Especially, tsunami 
impacts are deeply related to the tsunami wave scale and intensity at the river mouth. In case of small scale tsunami 
event, the tsunami waves ascending into rivers are greatly affected by the river mouth morphological and topographical 
features, whereas the large scale tsunami event has the characteristics of tsunami propagation into rivers is very 
complicated behaviour, and the tsunami impact in rivers is highly dependent on the various influence factors such as 
geographical and topographical features, estuarine environments, and so on.  
In this study, the characteristics of tsunami propagation into rivers are verified by using the tsunami physical 
parameters that obtained from the approaches of analytical, experimental, and theoretical. The comparative study for the 
recent three tsunami events is carry out to assess the relation between the influence factors and physical parameters in the 
tsunami waves ascending into rivers. Furthermore, these results would be an important criterion in understanding the 
characteristics of tsunami propagation in rivers.  
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